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LATN OF TERS 
SmuckLe, Pielphia;,, 
p orationo£.New.York 
-APplicti0nAugt8, 1946iS0» 69,15g 
IOE., (CL:29986,). .. 
 :vmratesto:the pticaomto.s-- ua atcte.disejced:,intoe am 
leted=aasoE:i.eoEdeS, rgidd;xep; here to:form oe»fa 
hormones and other substances. y/ber vie.byanlng.the raof flowoft 
The inventn pravides:  an? n d thet:formai;and::thqantity«teu and 
uque mathad:dçappaaïor:actiaoe . temperataoEtha:gases.. heîacles«are-fr 
such maçia:.  .the«tate »ao and apo- tiod; 
and sprang.. Poeitionof=e«matal.:er lgeas Otr 
 cg=au the«.ti, ha-ormuion 10 elents 
wheher a Hd:s ut/; .asoHd matLsns- pe ar: as«thet.del  description;. ocd.:. 
ded :- a Ituid, » atomad meanica:; e£r 3"thedrawin: e=aplicator!.ham 
he..tro.duced :wa: : pi& rataon :toa  tse:.l 
ng .or .o oation» bo -.ftom  .thg: 20. a= 
tion-d tlabor: ot.çappBcatio, tho.. 
from-, the o«wg.descitn hen. conserad te:fueI 
formg a part thereof,atnch «.  
g2£isp ote:macf otan<ienomb 
.-:3.- a »vec sect eot ., aoer  30. socem£powerm£:he mace .The   . 
ig: 4: .:-a:plan. view: Of  the. ersat.«Jot: o«enoeo£ t crat 28b ropeo:bé» 
ce, ._ csed. 
g. 10  a cl:oEagram,of-he.mahine,. 
e. crrs of reference refer to-th ame t cousmspa«e 
or_O:sl.-pa thohout;e.seval iews:.. 4ï pra- 
The plicator,latedçincludes am.tom. 
m:a-ns.fo upg: hot  :d pe   eudut. $ ;:dzg¢:.._ ac f 



intervais throughout its length in addition to 
being supplied at the ignition end. Fuel is con- 
ducted from the relief valve 2! to the nozzle 38 
through line 39 having a control valve 48. The 
fuel introduced into the combustion chamber is 
ignited by a spark p]ug 4! to which current is 
supplied through wire 4- by a magneto 43, Figs. 
2 and 10, coup]ed to the fuel pump |7, both of 
which are driven by a gear 44 which meshes with 
and is driven by gear 3|. The pressure of the air 
introduced into the combustion chamber is in- 
dicated by an'air pressure gage 45 connected with 
the air duct 33. 
Hot air mixed with the products of combustion 
of the fuel consumed in the combustion cham- 
ber, flowing from the combustion space of the 
chamber 34 passes through a duct 46 into an 
atomizer 47 to which insecticidal or other treat- 
ing materiai is supplied through a pipe 48, Fig. 3. 
As there is ordinarfly a largé excess of air pass- 
ing through the combustion chamber, the propor- 
tion of products of combustion is relatively small 
and for convenience the hot gases passing into 
the atomizer may be referred to as "hot air." If 
an air heater were used in which the combustion 
did hot take place directly in the heating cham-: 
ber then only pure air would be supplied. The 
lresence of the products of combustion is how- 
ever immateriai. Pipe 48 discharges the treating 
material or formulation into a nozzle 58 having 
ab its discharge end portion, a series of discharge 
orifices 5| arranged radiaily to the nozzle axis, 
thr0ugh which the materiai is discharged into 
the rear portion of a stationary atomizing cup 52 
having a series of tangentiaily disposed air pas- 
sages 53 at the rear portion of the cup through 
which hot air is introduced into the cup and is 
caused to whirl therein. The rotating hot air 
stream-picks up.the insecticidai material and car- 
riesit to the * outer end of the cup where the air 
and materiai are discharged in a radial direc- 
tion. It wfll be noted that the open end of the 
cup 52 extends to or slightly beyond the front 
face of.the atomizer so that the discharge of the 
material takes place directly into the atmosphere 
and hot into a confined space or chamber. As 
the materiai in the cup has been brought to a 
state of rapid rotation by the jets entering the 
tangential ports 33, this material is.thr0wn out- 
ward]y .by centrifugai force as soon as it passes 
out of the end of the cup..This wfll cause it to 
flow in a generaily radial direction modifled only 
bY-the axial velocity component resulting from 
endwise issuance from the cup. The material in 
the cup is heated by the portion of thê hot air 
entering through the ports 53 and by the heated 
wall of the cup itself. Preferably the inner wail 
Of the cup is tapered slightly towards the open 
end, as shown in.Fig. 3, aithough this is hot es- 
sentiai. Hot air aiso flows around the outer cy- 
lindrical surface of the-cup 52 excepting for the 
rear. portion which is protected by a cylindrical 
shield 54, and the air passes out of the annular 
opening 55 in a direction substantially parailel 
to the axis of. the cup, where it strikes the rhin 
film of formulation at approximately right angles, 
and shears the material into .minute particles. 
These particles can be varied from about .5 mi- 
cron in diameter to about 60 microns and up- 
wards depending up0n the rate of flow of the 
formulation and the quantity, pressure and tem- 
perature of the hot air. 
If will be observed thàt the introduction of the 
more or less heated mixture of formulation and 
air or gas issuing from the mouth of the cup into 

the main body of heated air or gas issuing from 
the heater 34 through the annular opening 55, 
which may for convenience be termed the main 
air b]ast, takes place Lu the open atmosphere just 
5 as the mixture and air b]ast issue from their re- 
spective orifices, or even slightly beyond the 
actual margins of the orifices, and not in any 
duct or confined space. There is thus immediate 
freedom for expansion of the gases and vapors in 
10 radial directions as wel] as longitudinally out- 
ward from the atomizer. This has an important 
effect in producing a fog of desired partic]e size 
vhich has g'reat persistence and spreading and 
penetrating power. At the saine rime the body 
15 of fogis more or less confined and directed out- 
ward]y by what may be thought of as an envelope 
of heated air issuing from the orifice 5 and 
forms a co]mnn of fog, so fo speak, which may be 
directionai]y contro]]ed and projected to consid- 
20 erable distances. Of course the genera]]y radial 
discharge of the mixture from the mouth of the 
 cup 47 causes a thorough interming]ing of the 
saine with the wall of the tubu]ar enve]ope of 
the main b]ast, but the latter being in much 
25 ]arger volume than the mixture issuing from the 
cup has sufficient directive force to project the 
co]umn, of fog to the desired distance and Lu the 
desired direction. 
The persistent qua]ity and uniform character 
30 of the fog produced in the described manner is 
due, not on]y to the thorough breaking up and 
mixing of the formulation with the heated air, 
but aiso in part to the fact that the heated mix- 
ture of formulation with the relatively small body 
35 of the heated air in the cup is released into the 
larger part of the heated air or main b]ast in an 
entirely unconfined space, af ter both fluid 
streams have issued from their respective  oriflces. 
The construction of atomizer described, and 
40 particular]y the fact that in such construction the 
formulation mixture is discharged direct]y from 
the Cup 52 into the atmosphere and main blast, 
causes the formulation material tobe subjected 
to the re]atively high temperatures obtaining in 
45 the cup for but a very short period of rime. This 
is particu]ar]y important in the case of some 
formulation materiais which would be injuri- 
ously affected if subjected to a more pro]onged 
period of heating. Furthermore, the danger of 
50 carbonization in the cup and possible fou]ing of 
the apparatus is minimized. 
As the fog produced by the atomizer above de- 
scribed issues direct]y as a stream or co]umn into 
the open atmosphere the use of flexible hoses or 
55: the ]ike for directing the stream is unnecessary 
as we]l as undesirable except under certain spe - 
cial conditions. In order that the stream may be 
orientated so as fo project itse]f Lu the proper 
direction, it is desirab]e to mount the atomizer 
60 head on a universal mounting. In the construc- 
tion shown a flrm and simple mounting for the 
atomizer head is provided in which the latter 
is carried at the end of a short jointed duct which 
supports it direct]y from the heater 34 so that 
65 thisjointed duct constitutes both the support for 
the atomizer head and the means for permitting 
its universa] adjustment. A preferred construc- 
tion for this purpose is as fo]]ows: 
The duct 46, Figs. 1, 2, 3 and 4, has three sec- 
70 tions 55, 57 and 56 which are so interconnected 
that the section 56 which carries the atomizer is 
capable of uniVersa] movement so that the atom- 
izer may discharge in any predetermined direc- 
tion. Section 55 is flxed to the combustion cham- 
75 ber 4 at its inlet end and bas its ourlet end se- 



ctlred to a. connecting section- 69 having.a tapered 
cuff 6{}-which-rëceives therein the inlet erid oï 
the section 67, the interfitting sections having 
registering ball bearing raceways .vhich receive 
halls 61. introduced through filler opening 62 
which is closed by plug 63. An annular sealing 
ring 64. between the- end of section 67 and the 
aälly opposed portion ofisection 66.prev.ents, the 
escape o£ hot air from the conduit at the joint. 
With this arrangement, the inlet end of section 
6 may be turned 3ô0 ° with respect.to the_outlet 
end of section 6 about their, common, axis so 
that. the ourlet end of-section. 67. may be moved 
to s, ny desired position in. ifs circle of rotation. 
Theoutlet end of section 7-has an annular fiange 
 which receives the-inlet.end of. section , the 
interfitting= parts also having ball. bearing race- 
ways-which receive balls.6$ introduced, through a 
flllez..opening closed by. a plug 67. An annùlar 
sealing-.ring 6$prevents leakage between the sec- 
tions 6-7-and 6. Thus, section. :may be turned 
through an. angle of 30° with r-espectto.the out- 
let-end of section .. about their common axis. 
Accordingly: with sections capable of rotation 
throug-h arcs of 360ï in directions at right angles 
to each other the conduit 4 provides a mount- 
ing for the-atomizm so that it can be.positioned 
to discharge the formulation fog in any direc- 
tioIt 
Means- also are- provided for locking section 
of co.nduit 6 in- the- desired position with 
spectto section , and for similarly locking sec 
tion 68 in any. predètermined position with re- 
spect to .section 67-. As-shown, such locking 
means comprises a D»shaped-latch, Figs. 3, 4 and 
6, .having legs 69, each of which carries an ex- 
tension . having at its outer end a tooth ! 
v.hich i shaped to fit the spaces between ad- 
jacent teeth 72 on the connecting section  and 
the sec.tion 67. A coil-spring. ï surrounds tt]e 
intermediaie portion of each extension 7, the 
ends of which gear-ag.ainst a shoulder on the 
outer end-Portion of the extension .and a guide 
74, thus urging the latch toward locking posi 
t.ion. The enlarged outer.ènd portion of each 
tension moves in a guide . and a sieeve-.$ 
tends between the guides. 74 and - and covers 
the extension and the spring. The latch bas a 
handle 77-b; which it is grasPed to move it toun- 
locked., position against the action of springs 
With .this arrangement, when it is desired to 
change the direction in which the nozzle dis- 
chargC the formulation- fg. o- aerosol, the posi- 
tions.of  the sections . anïi 6 are--changed by 
movig the latches to ui!ocked: position, moving 
thesections to the desired_ posigons and then re- 
leasing the latches tloc k the-section in the new 
positions. 
' The insecticidal- or other treatng- material is 
introduced into g container , Figs. 7, 8, 9 and 10, 
through an opening in the upper end which is 
closed by-a removable cover 79. The mater.ial is 
wihdrawn f-rom the lower- portion of the con-_ 
tainer 78 throùgh a pipe-8-haing- an opening 8 
in the wall of the lower end thereof, the dis- 
charge end of the pipe-9 being- connected to a 
flud pump $2, ligs. -2 and 10, which is mounted 
on fuêl tank |2 and is driven by gear 44. Pump 
82-discharges the formulation into pipe 83 and 
into pipe 45 through which it is conducted to the 
atomizer . In passing through pipe. 48, the 
material fiows through a metering valve 8 and 
a.-contro valve -3. A pressure gage $ con- 
ecte d by pipe --. to pipe 3.indicates the pres-_ 
sure of the material fl0wing, to-the atomize. 

pressure o£ this flowing,materialAscontr, olled«b., 
a, prCsure control ,alw,. a8 ,in,. a pipe.  9,. fae in 
le:_end of hich.. coec ..with supply ,pipe : 
thoug.h .a brnch pipe: fl.,.and:, the outlet, end 
5 which coects with .the.mpper end. of .a eturn.. 
pip9 l, hich is dposedconcentricly ., 
side_ of and in spaced, relatiohip .-the ïnlet 
end.ofpipe.$fl, as Shon.inFig, 7 AsafetFale, 
9: isconnectedto, the juncture of pipes.,$gç and 
]0 9::thmugh pipe,$., ,nd to ,the. outle end,por 
tion., of pipe 89 th,mughpipe ff4. Pipe,.9.hasan. 
outlet opening 9 near its lower end which ,is 
disposed.soat the.material retned to,.the_con- 
taer,. , chaged,in.a dir.tion substantiall. 
15 tangent £o.the..all  of the container_theebyset 
ting-the fiuid, in the, container..in mtlon-and,. 
resulting in continuo agitation, o£the icti, 
cidal marial. OEo.matainthe discharge.open- 
ing.:.in.its, proper, tangent position, thè,upz, 
20. end: poztion of.-the, zetn pipe9: bas .twop 
9, Fig. 8, fixed to the outerwalLof:the.pip 
diametrically opposedrelatiohip, and=thesep. 
aze received- in slots  in._a boss 9 .. on. the:.upz 
portion, of. the.. container. With the proper tti.al 
25.relatiohip beteen, the dcharge ong 
and the pi 6 and slots 9, the.dcharge,onr 
ing- will be in the. tangential, dhazge .posi- 
tion. as:long ,as thepins, 9, are in.the slots. 9. 
In opeation, e..intemal- combustion, engine.. 
30 2 is stated, :hich .drives the. bloer. $2, 
fuel pump. 17, the, magneto. $ and theinsecticid. 
material pump-2. -he blower supplies.ai to 
the. combtion chamber  .and..the pp 
suplies fuel- ther.eo. In. the,combusioncham- 
35 ber. the air is heaed ,. apDroximatelF.900.-.. 
and is conducted.to,theatomizer.7 under apes- 
sure of« approximately 3p. s.i. Pump 2 supplies. 
insecticidal material-to.the a£omizer where 
caused tovotateAn, a rhin:film in:the_cup :2 and 
40 to.strikethe man blast or.surrounoEng envelope 
of= hot airat approximately right angles upon 
discharge.from the. cup, with the result that. the 
mateialissheaed into.minute particlesof con 
trolled size. The sectio of the conduit 
« adjusted so that the iecticil material will_be 
delier.ed;in:the desirddirction.and to the spl- 
fied area. The air. pressure, in the combustion. 
chamber is Varied. by changing the speed, of he 
blower .32 which, is, effected: by varFing the: sed. 
5o. of e engine 2.6. The temperaturs.of-the g 
delivered fo the atomizer is varied-by changg 
the quantity of fuel supplied to the. combustion 
chamber, by mapulation of the alve e. Con- 
trol of the rate of .fiow. of the-formulation and 
55 the. quantity, pressure and temperaçure of .the. 
gases to the atomizer will control the:sizeof the 
particles of- formulation.sprayed into the atmos- 
phere. The size of these particles can be vaAed 
from about .5 to 60 micro, or from fog. screen 
60 size to and including that obtaible by ordi- 
ry-sprayers. The mass of the.particles such 
that the .air curren cary them .for relativel. 
long distances .d thus effect a uform deposi- 
tion of the secticidal fitlid over large areas, 
65 perimental- results bave shon at these fie 
particles will hot only corne, to. est on the top 
of .plane surfaces, but due to eddy currents which 
are ierent in thick. egetation, will be de-. 
posited on the under sides of objëcts and into 
70 the tiest crevices. 
The formulation is delivered at a low.pessure 
fo the atomizer cup  and. the quantity»so de-. 
livered  egulated bF manipulation of the. con-_ 
trol., valve _ dependenly of the speed of pump 
75 8, the. capacity of:. hich is geter, thon 
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maximum quantity of material required for the 
atomizer. Valve $5 is a quick opening and shut 
off valve. The excess material delivered by pump 
$2 is returned to container 15 through lines 90 
and 69, or through lines 90, 93 and 94, depend- 5 
ir upon the settin of the pressure control valve 
68. The returned material is discharged tan- 
gentially to the tank wall, so that a continuous 
rotary motion of the insecticidal material is 
maintained in the container, ttereby keeping sus- 10 
pension and suspensoids in a state of homogene- 
ity. 
In the form of the invention selected for illus- 
tration, the saine fuel is utflized for the internal 
combustion engine 25 and the combustion cham- 15 
ber 34, but it wfll be understood that different 
fuels may be used. 
With this machine, a very even deposit of mi- 
nute particles is obtained at remote distances from 
the machine, thus providing an economical af- 20 
rangement, both from" the use of a minimum oï 
insecticidal material and labor of application. 
The machine is compact, comparatively light in 
weight, and deposits the formulation more even- 
ly, more widely and more rapidly than is possible 25 
by spray machines, 
As used in the claires, the expression "insecti- 
cidal material" includes within its scope insecti- 
cidës» fungicides, repellents and hormones, as well 
as other materials for accomplishing a similar or 3O 
other purpose. As described above the heated gas 
delivered from the combustion chamber is largely 
air, such products of combustion as are present 
having no specific effect. The amount of prod- 
ucts of combustion present depends simply upon 35 
the amount of fuel used for producing the heated 
blast. If the air is heated by an external source 
there would be no products of combustion, or a 
blast may be used containing any mixture of air 
and other gases. In the claires the blast is re N 40 
ferred to as "hot air" which is intended to cover 
air alone or any mixture which may be employed 
of air and other inert gases or of such gases 
without air. 
Inasmuch as the forms of the invention se- 45 
lected for illustration and description are ire- 
ferred forms and are hot intended to disclose the 
full extent of the invention» it will be understood 
that the invention is hot tobe limited excepting 
by the scope of the appended claires. 50 
What is claimed is: 
1. The method of producing an aerosol of 
treatment material in the open atmosphere, 
comprising mixini the material in liquid form 
with a relatively small amount of heated air» 55 
causing a large amount of heated air to issue 
under pressure from an orifice into the open 
atmosphere, introducing the heated mixture in 
fog forming proportions and under conditions 
producing minute subdivision of the treatment 60 
material into the air blast at the instant of its 
issuance from th orifice into the atmosphere 
and directing the resulting fog towards the area 
to be treated. 
2. The method of producing an aerosol in 6» 
the open atmosphere for application in the form 
of a fog to an area tobe treated comprisini 
iroducing a b!ast of heated air, silitting the 
blast into major and minor portions, discharging 
the major portion into the atmosphere, caus- 7o 
ing the minor portion of the blast to entrain a 
treatment formulation and combining the minor 
portion of the blast carrying the treatment for- 
mulation with the major portion of the blast 
under coditios produçin minute subdIvisio o 75 

8 
the treatment ïormulation.simultaneously with 
the discharge of the major portion of the blast 
into the open atmosphere. 
3. The method of producing an aerosol of a 
treatment formulation in the open atmosphere 
for application in the form of a fog to an area 
to be treated which comprises discharging a 
blast of heated air into the atmosphere in the 
form of a tubular jet, causing a stream of for- 
mulation material to whirl rapidly about an axi 
concentric with the axis of the jet and discharg- 
ing said formulation material into the center o 
said jet as the jet is discharged into the atmos- 
phere whereby the whirling formulation mate- 
rial will be thrown outwardly into the tubular 
jet by centrifugal force and will form a fo 
therewith on issuance into the atmosphere. 
4. Apparatus for producing an aerosol of in- 
secticidal material comprising a heater, means 
for supplying air under pressure to the heater, 
an atomizer having a stationary cylindrical cup 
having an ourlet end discharging into the open 
atmosphere, means for delivering insecticidal 
material into the cup, means for introducing 
heated air from the heater into the cup in such 
manner that it whirls therein and entrains the 
material and the whirling mixture is discharged 
from the ourlet end of the cup in an outwardly 
deflected direction, due to centrifugal action, 
and means for conducting heated air from the 
heater to the area surrounding said atomizer 
cup and discharging it into the atmosphere 
around the ourlet end of the cup in .the form 
of a substantially continuous annular blast sub- 
stantially parallel with the axis of the cup into 
contact with the whirling mixture of materia] 
and air to form an aerosol of said material. 
5. Apparatus for producing an aerosol of a 
treating formulation for dispersion in the open 
atmosphere comprising a heater, means for sup- 
plying air under pressure to the heater, an 
atomizer having concentric discharge outlets 
discharging into the open atmosphere, means 
for delivering the treating formulation to the 
atomizer, means for introducing heated air from 
the heater into the atomizer in such manner that 
it whirls in the atomizer and entrains the for- 
mulation material therein and the mixture is 
discharged from the inner ourlet of the atom- 
izer while still whirling and means for dis- 
charging heated air from the heater into the 
atmosphere through the outer concentric out- 
let of the atomizer in a tubular jet surround- 
ing and in contact with said whirling mixture 
to form an aerosol of said formulation material 
as itis discharged into the atmosphere, the axis 
of the tubular air jet being substantially coin- 
cident with the axis of whirl of said mixture, 
the direction of discharge of the tubular jet 
being substantially parallel with said axis of 
whirl. 
6. An atomizer for producing an aerosol com- 
prising a casing having inlet and ourlet open- 
ings, a stationary substantially cylindrical ruera- 
ber in the casing having one end closed and 
its other and discharge end projecting throngh 
said ourlet opening out of contact with the wall 
thereof so as to provide an annular, substantially 
continuous ourlet space from the chamber 
around said discharie endi means for introduc- 
ing material tobe atomized into said member 
adjacent said one end, the cylindrical member 
having a passage through the wall thereof adr 
jacent said one end, means for supplying air 
under pressure through the inlet opening of said 



caÇing for flow around said member-and .out 
sakl annular ourlet space in a blast di]ected in 
a.ubatantially continuous annular path-parallel 
.wih the-axis of the cup, some.of the air under 
pressuve. p.assing through said.-passage int.o the 
clindrical member,, the passage being aranged 
,to ,cause-the air which flovs therethrough .to 
:otate in said member and carry with .if the 
.-material therein, the constr-uction and-arrange- 
/ment.baing-such that-the rotating material .in 
:said member is discharged .ïr0m the-dicharge 
 end .thereof in outwardly deflected .4-irecti0ns 
:into uontat with the blast of .ir flowing .ïrom 
said annular o.utlet spac.e. 
7 An atomizer omprising a casing havin 
an in]t and an ourlet opening, a stationarysub- 
stantilly.ylindrical-.member in the casing hav- 
ing one end closed and the other end open and 
projecting into said ourlet opening, and a tubu- 
lar member projecting into the cylindrical mem- 
ber and having a cloied outer end and an aper- 
ture in the side wall thereof through which ma- 
terial fo be atomized is discharged radially into 
the cylindrical member adjacent the closed end 
thereof, the cylindrical member having an aper- 
tue in the wall thereof adjacent its closed end 
and disposed fo discharge approximately tan- 
gentially fo the inner wall of the cylindrical 
member, the construction being such that the 
material tobe atomized is delivered into the 
cylindrical member af ifs closed end portion 
and is entrained in air delivered through the 
aperture in the wall thereof and is caused fo 
whirl in said member and be discharged while 
whirling from the open end and into contact 
with a tubular air jet discharged from the out- 
let opening of said casing. 
8. An atomizer head comprising a casng haw 
ing an inlet opening atone side thereof, said 
casing having a large circular ourlet orifice in 
the front thereof, a cup mou_uted on the back 
of the casing, a duct for the material tobe atom- 
ized entering said cup through the bottom there- 
of and having a discharge opening for discharg- 
ing the material tobe atomized near the bottom 
of the cup, said cup having an opening extend- 
ing through the side wa!l thereof in a substan- 
tially tangential direction for admitting air frmn 
the exterior fo the interior of the cup, the open 
mouth of the cup extending through the orifice 
in the front of the atomizer head but out of con 
tact with the walls of said orifice so as to provide 
an annular discharge opening from the casiu 
concentric with the open mouth of the cup. 
9. An atomizer head comprising a casing hav- 
ing an inlet duct atone side thereof, and having 
a large ourlet orifice at the front thereof, a cup 
mounted on the back of the casing and extend- 
ing transversely across the casing wRh ils open 
mouth projecting through the orifice at the 
front of the csing but out of contact with the 
walls thereof so as to provide an annular outle 
opening îrom the interior of the casing concert- 
tric with the mouth of the cup, a duct for 
terial tobe atomized entering the cup through 
the bottom thereof and projecting part way into 
the cup and having a closed outer end, said 
duct having a plurality of radial discharge open- 
ings in the side wall thereof, the cup havin$ a 
plurality of tangential openings through the 
wall thereof in a region adjacent to the radial 
openings in the duct. 
li. An atomizer comprising a casing having 
inlet and ourlet openings, a stationary, substan- 
tially cylindricl member in the casing having 

-a discharge ..end '.projecting throngh said .Ont- 
let opening out of contact with the wall theeof 
so as to prÇvide an annular, substantially con- 
tinuous ourlet .space .from the casing around 
5 said discharge end and parallel with the axis 
of said cylindriclmember, said cylindrical mem- 
ber.having.a pluraHty of spaced passages through 
the cyiindrical wll there6f with their discharge 
ends substantially tangent t0 the inner wall sur- 
10 face and ddischarging in .a substantially circn- 
ferentis_.l direction into sadmember for .admit- 
tig a gaeous medium under, pressuretopais 
' f:om the casing into saiç .c.ylindrical rrïember 
ald to flow around the interior of sai'rrïem - 
15 br and_.out of the diChargend ther.e0f, iand 
mans for introducing a liqu!d to beatomized 
fi]to. said ,cylindrical member in a direit'on fo 
irnpinge upon the inner cylindrical wallthezeof, 
the construction and arrangement being such 
2O that upon the introduction of a gaseous medim 
under pressure into said casing, some of the gases 
will pass into the cylindrical member through 
sid substantially tangential passages and will 
rotate in the member, and cause the liquid 
25 delivered thereinto to rotate in a rhin film to- 
wards the discharge end of said cylindrical ruera- 
ber where, due to centrifugal action, it will be 
discharged in outwardly deflected directions into 
contact with a blast of the gaseous medium is- 
30 suing fïom the casing through said annular out- 
let space. 
11. Apparatus for producing an aerosol of in- 
secticidal material comprising an atomizer, a 
container for the material, a pump for deliver- 
35 ing material from the container to the atom- 
izer, the pump having a capacity larger than 
required to supply the material fo the atomizer, 
means for returning the excess material fo the 
container in such manner as to cause the mate- 
0 rial in the container fo more continuously in 
rotary motion means for controlling the quan- 
tity of material supplied to the atomizer from 
the container, a combustion chamber, a fuel 
reservoir, a pump for supplying fuel to the com- 
45 bustion chamber, valve means for controlling 
the quantity of fuel supplied fo the combustion 
chamber, a blower for delivering air to the com- 
bustion chmber, an internal combustion engine 
for operating said pumps and blower, an igniter 
50 for igniting the fuel in the combustion chamber 
to hea the air supplied thereto by the blower, 
and a conduit connecting the combustion cham- 
ber and the atomizer, the conduit being con- 
structed and arranged for universal movement 
55 
of the atomizer so that the atomized material 
may be discharged therefrom in any desired 
direction. 
12. Apparatus for producing an aerosol of in- 
60 secticidal material comprising a base, an infernal 
combustion engine on the base, a blower on the 
base actuated by the engine, a combustion cham- 
ber on the base, a fuel humer for the chamber, 
a pump on the base actuated by the engine for 
65 delivering fuel to the humer, a conduit connect- 
ing the blower and the chamber through which 
air is delivered to the chambeï and is heated 
therein, an atomizer, a pump on the base actuat- 
ed by the engine for delivering insecticidal ma- 
ïo terial to the atomizer, and a conduit connecting 
the chamber and the atomizer through which 
heated air is delivered to the atomizer for con- 
tact with the material to form an aerosol of 
the material, the last mentioned conduit sup- 
ï5 porting the atomizer and having connected sec- 
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tions which are movable with respect to each 
other. 
SANIUEI LETVIN. 
GEORGE P. HAYNES. 
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